Abstract The breast is an uncommon site of involvement in non-Hodgkin lymphoma, and primary breast lymphoma (PBL) is a disease localized to one or both breasts with or without regional lymph nodes involvement. The objectives of the study were to review the clinical profile, epidemiological parameters and assess the outcomes exclusively in women with primary diffuse large B cell lymphoma (DLBCL) of breast. This was a retrospective observational study done at Kidwai Memorial
Introduction
The breast is a rare extra nodal site of non-Hodgkin lymphoma which constitutes approximately 1-2 % of extra nodal malignant lymphomas and 0.4-0.5 % of breast neoplasms [1] . Breast lymphoma has been classified into primary breast lymphoma (PBL) and secondary breast lymphoma (SBL). PBL as initially suggested by Wiseman [2] and later modified by Hugh and Coll [3, 4] has been arbitrarily defined as:
& Both mammary tissue and lymphomatous infiltrate present in close association in an adequate specimen; & No evidence of widespread lymphoma by standard staging techniques or preceding extra mammary lymphoma, although ipsilateral axillary node involvement is allowed if both lesions are present simultaneously.
Although all histologic types of lymphoma have been described, PBL are most commonly B cell lymphomas; approximately one-half are diffuse large B cell lymphoma (DLBCL) [5] . There is a paucity of data regarding PBL, and especially DLBCL of breast from South India and hence we are reporting our experience of this entity.
Methodology
This was a retrospective observational study of 6 cases of primary DLBCL of breast in females diagnosed between January 2007 and December 2011, at Kidwai Memorial Institute of Oncology, a tertiary care oncology center in South India.
The histologic diagnosis of DLBCL was made on core or excision breast biopsy. PBL was defined as disease localized to one or both breasts with or without regional lymph nodes involvement. The patients were staged according to the Cotswold's modification [6] of Ann-Arbor [7] staging system, and the International Prognostic Index (IPI) [8] was determined for prognosis. The patient characteristics including clinical, pathological, treatment details and follow up were collected.
Results
Demographic and clinical profiles of all the 6 patients are summarized in Table 1 . Median age at diagnosis was 45 years (33-56 years). B symptoms were present in 3 patients, both the breasts were equally involved with a median tumour size of 4.5 cms (2-9cms). One patient had central nervous system involvement with intraparenchymal lesion and was in high risk of IPI. Regional lymph nodes were involved in 1 patient and CD 20 was positive in all the cases. All patients were histologically DLBCL breast. Three patients underwent lumpectomy (Table 1 -Case 1, 3, 5) and 3 core biopsy. All received anthracycline based combination chemotherapy, with rituximab in one patient (Case 2), 3 patients received radiotherapy (40 Gy/20#) to the breast (Case 1, 2, 6). Three patients achieved complete response (Case 1, 2, 6); one is disease free at 15 months. 2 relapsed at 8 and 53 months, who were salvaged with second line ICE (Ifosfamide, carboplatin, etoposide) and chlorambucil/ prednisolone, they lost to follow up and alive with disease respectively. One patient (Case 4) received 2 cycles of R-CHOP chemotherapy. She developed febrile neutropenia following first cycle but recovered. Following second cycle of chemotherapy, she was administered growth factors (filgrastim) but succumbed to febrile neutropenia. One had progressive disease (Case 3-died after 13 months) and response was not assessed in one (Case 5) (died due to sepsis following febrile neutropenia).
Discussion PBL is a rare entity and masquerades as breast malignancy and hence the importance for a clinician to be aware of this condition, its clinical presentation, management and prognosis [9] .
There is a bimodal age distribution of PBL of DLBCL histology with a peak at 30-35 years and at 55-60 years [10] . The median age of presentation in our series was 45.5 years with a range of 33 and 56 years which is on par with other series.
Assessment of the contra lateral breast is essential since approximately 10 % of cases are bilateral, which is seen during pregnancy or post partum period probably due to increase proliferation [9] . There is a propensity for involvement of the right breast more than the left, the reason for this is unknown, however in our study both the breasts were equally involved.
Breast lymphomas have been reported almost exclusively in women; however anecdotal cases in men have also been reported. Hence we decided to study the clinical profile and outcome in women exclusively [3] .
The commonest presentation of PBL is a painless breast lump, most often in the upper outer quadrant. Other symptoms like nipple discharge, skin retraction, peau d' orange appearance, erythema and edema are quite unusual, but have been reported in anecdotal case reports where it can mimic inflammatory breast cancer [11] .
Mammography or ultrasonography features have not been studied in detail previously to differentiate breast lymphoma from breast carcinoma [5] . Although a core biopsy is adequate to make a diagnosis of a breast lymphoma, an excisional biopsy is preferable. In our case series half of the patients underwent trucut biopsy and excision biopsy of the breast. Amongst the PBL, DLBCL is the most frequent lymphoma, but other histologies-follicular lymphoma, extra nodal marginal zone lymphoma, burkitt's lymphoma and small lymphocytic lymphoma, and anaplastic large cell lymphoma have also been reported [7] . Most recent studies on PBL with DLBCL are summarised in Table 2 . Recently, the International Extra nodal Lymphoma Study Group (IELSG) reported the results of the largest international survey to date of 204 patients with primary localized DLBCL of the breast [12] . All the patients with PBL or SBL should undergo CSF analysis [13] . Cerebrospinal fluid analysis was not done in our patients.
Case reports of PBL have been reported from many parts of India. To mention a few, Anuradha et al [14] . reported a case of 23 year old woman with left sided breast lump with axillary lymphadenopathy. It was histologically a case of DLBCL. Singh et al [15] . reported the importance of fine needle aspiration cytology (FNAC) in diagnosing breast lymphoma. He studied 13 cases over 20 years of which all except one were females. Five were diagnosed on FNAC as high grade lymphoma, 2 as low grade lymphoma, 2 as poorly differentiated malignant tumour, and 1 each as Hodgkin's lymphoma, acute myeloid leukaemia (AML) and immature lymphoid cells. Chopra et al [16] reported an unusual case of synchronous mucosaassociated lymphoid tissue (MALT) lymphomas involving bilateral orbits and breasts.
Although Multimodality approach using a combination of surgery, chemotherapy and radiation have been used in most studies earlier [17] , mastectomy does not appear to improve survival or risk of recurrence in the treatment of primary breast lymphoma [18] .
In MabThera International Trial (MInT) trial, the addition of rituximab to chemotherapy has improved response rate, disease free survival and overall survival in patients with aggressive early stage nodal DLBCL [19] However, the impact of rituximab on survival has never been studied in patients with PBL. SWOG 0014 trial has shown that Patients with "limited" early stage disease have excellent outcomes with three cycles of CHOP with rituximab followed by involved field radiation therapy [20] . For DLBCL stage IE, options are abbreviated chemotherapy (CHOP-R x 3 cycles. [cyclophosphamide, doxorubicin, vincristine, prednisone combined with rituximab] plus involved field radiotherapy) or extended chemotherapy (CHOP-R x 6 to 8 cycles) with or without radiotherapy [20] .
Preferably radiation therapy should be avoided in young females due to the increased risk of breast cancer 10 to 20 years later. Stage IIE (node-positive) and advanced DLBCL of the breast is treated with systemic chemotherapy (CHOP-R x 6 to 8 cycles).
Among our patients, all patients were treated with chemotherapy, three underwent lumpectomy (Table 1 -Case 1,3, 5) and 3 patients received radiotherapy to the breast with dose of 40 Gy/20 fractions (Case 1,2,6). Among individual patients, one received combined modality treatment with chemotherapy, radiation and surgery (lumpectomy) (Case 1)with disease free survival of 15 months (alive with no disease) and two underwent surgery in the form of lumpectomy and chemotherapy (Case 3 and 5). Two received chemotherapy and radiation only (Case 2 and 6) and had a disease free survival of 8 months and 53 months. Only one of our patients could afford rituximab therapy (Case 4) but she developed febrile neutropenia with sepsis after second cycle and expired. The median overall survival was 13.5 months (1-75 months).
There have been no prospective trials of CNS prophylaxis in patients with PBL and it is controversial.
In one study, central nervous system relapse occurred in 10.2 % of patients in the PBL group and 5 % occurred in the IELSG survey [10, 13] There is no consensus till date on the use of intrathecal chemotherapy to prevent CNS progression, but IELSG survey no CNS progression occurred in a subgroup of patients who received prophylactic intrathecal chemotherapy. Cerebrospinal fluid analysis was not done in our patients and none received prophylaxis.
Primary breast lymphoma is reported to exhibit a poor prognosis among extra nodal B-cell lymphomas. The overall survival rate of primary breast lymphoma with a B-cell phenotype is 43 % at 5 years and even worse for DLBCL breast which has got a median survival of 36 months [1] . The hypothesis of such a poor overall survival is not clear but one study has shown that most of the PBL have a high proliferative rate and are of non germinal center B-cell subtype of DLBCL on gene expression profiling using cDNA microarray [21] . In some studies on PBL early stage, low International Prognostic Index (IPI) score, the use of anthracycline-containing chemotherapy and radiotherapy are significantly associated with longer overall survival [13, 17] .
To conclude, the primary breast lymphoma is rare and presentation is quite similar to a breast malignancy. High index of clinical suspicion especially if B symptoms present and early diagnosis with biopsy including immunohistochemistry and appropriate rituximab and anthracycline based combination chemotherapy with involved field radiotherapy will cure most of the patients and may improve the survival without the morbidity associated with mastectomy.
